An activating mutation in ARF1 stabilizes coatomer binding to Golgi membranes.
The Ras-related protein ADP-ribosylation factor 1 (ARF1) is a low molecular weight GTP binding protein, which in its GTP state supports the binding of coatomer, a cytosolic coat protein complex, to Golgi membranes. To create an "active" ARF, we constructed a point mutation in ARF1, Q71I, which was predicted to slow the rate of GTP hydrolysis. We demonstrate that Q71I, in contrast to wild type ARF1, exhibits a 2-3-fold increase in the half-life of ARF-GTP and is able to promote stable coatomer binding to Golgi membranes in the presence of GTP in vitro. Additionally, Q71I is able to support the binding of a significant amount of coatomer to membranes in the absence of added nucleotides, effectively bypassing the brefeldin A (BFA)-sensitive exchange activity. Furthermore, transfection of cells with Q71I, but not ARF1, renders the Golgi association of coatomer resistant to the effects of BFA in vivo. These observations provide compelling evidence that ARF1 is a necessary GTP binding protein that regulates the reversible binding of coat proteins to Golgi membranes and that the effects of BFA on this process in living cells must be a consequence of BFA's inhibition of guanine nucleotide exchange onto ARF1.